Selective auditory attention allows us to focus on relevant sounds within noisy or complex auditory environments, and is essential for the processing of speech and music. The auditory steady-state response (ASSR) has been proposed as a neural measure for tracking selective auditory attention, even within continuous and complex soundscapes. However, the current literature is inconsistent on how the ASSR is influenced by selective attention, with findings based primarily on attention being directed to either ear rather than to sound content. In this experiment, a mixture of melody streams was presented to both ears identically (diotically) as we examined if selective auditory attention to sound content influences the ASSR. Using magnetoencephalography (MEG), we assessed the stream-specific ASSRs from three frequency-tagged melody streams when attention was directed between each melody stream, based on their respective pitch and timing. Our results showed that selective attention enhances the ASSR power of an attended melody stream by 15 % at a general sensor level. Furthermore, we explored the distribution of cortical ASSR sources and their respective attentional modulation. A novel finding using distributed source modelling revealed that the ASSR is modulated by attention in many areas across the cortex, with frontal regions experiencing the strongest enhancement of up to ~ 80 %. ASSRs in the temporal and parietal cortices were enhanced by approximately 20 -25 %. We also found a systematic right hemispheric bias of the ASSR attentional modulation. Overall, this study demonstrates that selective auditory attention to sound content increases the ASSR power of the attended stream according to a specific neural pattern involving the frontal, parietal and temporal cortices. This ability to readily capture attentional changes in a stimuliprecise manner makes the ASSR a useful tool for studying selective auditory attention, especially in complex auditory environments.
Introduction
For the frequency-tagging, we used separate modulation frequencies at fm = 37, 39, 41 Hz to individually tag each of three subjective loudness for different frequency ranges 32 . The respective settings for the Bottom, Middle and Top voices were 0 dB, per ear, subjected to individual comfort level.
(excluded from source analyses addressing the attention effect on ASSR) PSD as a localizer to identify ASSR sources across the PSDs of all vertices within each sub-region were averaged to give a median localizer power per sub-region. After inspecting extracted separately for the Bottom and Top voices. The Attend versus Unattend ASSR power difference (Attend -Unattend) 164 for each voice was computed as a percentage of the power at the Unattend condition (% AU change), representing a measure of 165 the ASSR power enhancement due to selective attention. To obtain a visual estimation of the ASSR attentional enhancement 166 across the cortical space, we mapped the % AU change over all sub-regions as shown in Figure 5 . For a more concise numerical 167 representation of the attentional contrast across the brain, the 91 sub-regions were subsequently categorized into 20 regions of 168 interests (ROIs) per hemisphere according to the Brainnetome Atlas 39 (Fig. 6 ). As before, the PSDs of all vertices within each 169 ROI were median-averaged before extracting the power at fm per Voice x Attend condition. The % AU change was computed and tabulated in Table 1 , alongside the median localizer power per ROI. 0.16). These results show that the MDT task was successful in reliably directing attention exclusively to the selected voice. The subject grand averaged ERFs per condition are illustrated in Figure 3 with arrows indicating the attentional enhancement [33 Figure 3. Across subject Grand Average ERF for all conditions. The amplitude of the ERF sustained field was averaged across 300-800ms 218 post-stimulus (black vertical dashed lines) and used for comparison between Attend versus Unattend conditions. As with the ASSR results, 
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These source positions are coherent with the results of previous studies supporting ASSR activation sites extending beyond the 230 auditory cortex [40] [41] [42] . Unsurprisingly, sources with the strongest power were found in the primary auditory cortical regions,
231
followed by parietal and frontal sources. In addition, we observed an overall right-hemispheric bias of the ASSR, with a median- Table 1 . The left hemisphere is not shown for simplicity but follows symmetrical labelling to the right hemisphere shown above. Labels 10, 11, 15 and 18 are located in the medial region 273 between both hemispheres and thus not visible in this figure. 274
Lateralization of the ASSR attentional modulation
and found no correlation between them (R = 0.002). Hence, the larger attentional enhancement in the RH cannot be explained 279 by its stronger ASSR signal, but other neural processing factors might be at play. 
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This study was conducted with the primary aim of examining whether selective attention to frequency-tagged melody 285 streams (in this study coined voices) that are presented diotically enhances the magnitude of the ASSR specifically to the 286 selectively attended voice. Consistent with our primary hypothesis, we observed significant enhancement of ASSR power due 287 to selective attention in MEG sensor space. As a secondary aim, we also examined the cortical distribution of neural sources 288 that are involved in ASSR expression and their sensitivity to attentional modulation. To this aim, we analysed the MEG data Overall, our results showed that selective attention enhanced the 40 Hz ASSR power by an average of 15 %. We also 298 demonstrated that this enhancement was specific to the attended Bottom and Top voices, but did not spread to the adjacent non-299 attended Middle voice. To the best of our knowledge, this is the first time any study has reported clear findings of ASSR 300 attentional enhancement based solely on perceptual separation of stimuli sound content. While our results revealed stronger 301 attentional modulation for the Bottom voice ASSR than the Top voice ASSR, we also noted that the mean Bottom voice ASSR 302 power was higher than that of the Top voice, regardless of attentional condition. We believe that the main reason behind a 303 lower Top voice ASSR power is that its volume was reduced to -10 dB relative to the Bottom Voice (as described under 304 Methods). The loudness of the voices was adjusted to be subjectively equal for the MDT task, in order to compensate for the 305 
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Secondly, while the use of sine tones that are separated in time may not be an accurate representation of natural auditory 376 mixtures such as a large choir or a symphony orchestra, the ASSR approach developed in this study is the first of its kind and 377 serves as a stepping stone for future studies on selective attention in more natural and complex environments. In this study, we demonstrated that selective attention strongly enhances the ASSR, and that this effect can be robustly 380 observed at sensor level. At source level, the attention effect is widely observable across the cortex and strongest in the frontal 381 regions, which is well-aligned with current literature marking the pre-frontal cortex as the centre for attentional control [27] [28] 30 .
382
This also highlights the importance of including non-auditory areas in ASSR application studies. Overall, the current study 383 presents clear evidence that selective auditory attention to the sound content of musical streams increases the ASSR power of 384 the attended stream according to a specific neural pattern. Since the ASSR can readily capture these attentional changes in a 385 stimuli-precise manner, it can serve as a useful tool for future research on selective attention in complex auditory scenarios. 
